-85490

N 65

\

!
‘

£

(THRU)
(CODE)

{PAGES)

I v » ‘
. a
. \ . .
- 4 \\ " * *

» -~y ‘
Optimum Thickness of Stearate "Gratings" for Soft X rays

Robert P. Frans and Franklin D. Davidson _
Department of Physics, @niversity of Arizona, Tucson, Arizona

UNPUBLISHED PRELUAINARY TATA 1
Kultilayered stearate and other fatty acid films™ are proving
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for the spectroscopy of the
region from ca. 10 A. through the characteristic X rediation of

boron (67.7 A.). They are readily wade in the averags laboratory
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and geem to Dhe at least reascnably durable. In making them it is

| chviously important to knovw how many layers to deposit in order to

| get maximum intensities and minimal breadth in the spectral peaks.

‘%Ce have made such moasurcaents of intensity and peak width from a

. serdles of pseudogratings having an increasing nuwber of deposited
filmsa

i

These gratings have consisted of lead stearate monoclayers

built up on & substrate of barium stearate with mica as a base.
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The gratings wore employed flat in the windowless tube helium path
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spectrometer already described”™ in order to compare them with real
crystals of long spacing. To permit such comparisons the x rays
usad were the relatively hard K.gpectral lines of Al (x = 8.32 A.)
and Ha{Xx = 11,88 A.).

The curves giving first order peak intensities as a function
of number of monolayers in the grating for Al ¥z from metallic
Aalwinem and Na X frem 2‘-532@3 are those of Pigure 13 intensities
ave counts par second per watt of energy applied to the exciting

2 ray twbe. Por godium x rays maxlzum peak inteneities are provided

i oa 110 laver gratdi

o3

oy perhaps fewer layers yould be sufficient for

b

Tonger wave lengths. For the more penetidting aluminvm x rays the

7 For e 110 lsyer grating but such
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ghort X rays are so varely amelyzed wiih those granings thet
additional layewrs would be supsyflucus.

Potassium hydrogen phihalate with a 28 of 27 A. was comparad
with the pseudogratings by replacing them with a sirgie crystal,
all other conditions remaining uraltered; resuvlts are plotted along
the appropriate ordinates of Figure 1. For AL} the;multilayareé
pseudograting with 110 layers iz 2.5 times as effective for the
organic salt ard 4 times as effective for the longer sodium x PAYS.

Typical first order aluminum psaks from the phthalate crystal
(XAP) and the pseudograting (1SD) are plotted in Figure 2. Their
widths at half height with the slit system employad are almost
identicals 2.30° for LSD and 2.33° for XAP. The asymmetry of the
base line for the LSD is due to the very small Z@angles; for
higher orders the curves are symmetrical with peak-to-background
ratios not less than 50:1.

The effect on line breadith of incrensing the number of layers

in the pseudegrating is shown in Pigure 3 vhere the pesk width at
half-height is plotted for the third order veflcetion of Na Ko.
No absolute significance can b2 gilven these broadths bul it is
avident that they have veached their pwwctical minimum with the
1.0 layer grating.

These observations were made in the laboratory of Raleh W.G,

Wyckoff urder support of Matioaal Aercnsutics and Space
Administration Granc NsB~1203 we are indebted to him for many

helpful suggestions.
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Footnotas

K. B, Blodgett and I. langmuir, Phys. Rev. 51, %c& (1337},

R, W, €. Wyckoff and P, U. Davidgon, Rev. Sci. Instv. 35,
381 £19g4),



legends for Figures

Fig. 1. The intensity of x ray »eflection as function of
number of layers in the pseundegrating. The values for a potassium
acid phthalate crystal are given at the line marked XAP.

| Fig. 2. Typical first order aluminum Hipeaks madg with

& potassium acid phthalate crystal (¥AP) and a 120 layer lead
stearate pseudograting (LSD).

Fig. 3. Ralf-width of reflection &g influenced by the
number of layers in the pseudograting. |
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